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Abstract
Correspondence Soybean agglutinin (SBA) lectin, a protein present in raw soybebey words
C. Barja-Fidalgo meals, can bind to and be extensively endocytosed by intestinatctin
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epithelial cells, being nutritionally toxic for most animals. In the Soybean agglutinin (SBA)
present study we show that SBA (5-200 ug/cavity) injected intgNeutrophil migration
different cavities of rats induced a typical inflammatory respongdnflammation

4 h after injection. This effect was blocked by pretreatment with

glucocorticoid (0.5 mg/kg) or by co-injection of N-acetyl-galactos-

amine (100 x [M] lectin), but not of other sugars (100 x [M] lectin),

suggesting an inflammatory response related to the lectin activity.

Neutrophil accumulation was not dependent on a direct effect of SBA

on the macrophage population since the effect was not altered when

the number of peritoneal cells was increased or decrgasad On
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the other hand, SBA showed chemotactic activity for human neutro-
philsin vitro. A slight increase in mononuclear cells was observed 48
h afterip injection of SBA. Phenotypic analysis of these cells showed

an increase in the CDLCD8” lymphocyte population that returned to
control levels after 15 days, suggesting the development of an immune
response. SBA-stimulated macrophages presented an increase in the
expression of CD11/CD18 surface molecules and showed some char-
acteristics of activated cells. After intravenous administration, SBA
increased the number of circulating neutrophils and inhibited in a
dose-dependent manner the neutrophil migration inducgulibjgec-

tion of carrageenan into peritoneal cavities. The co-injection of N-
acetyl-galactosamine or mannose, but not glucose or fucose, inhibited
these effects. The data indicate that soybean lectin is able to induce a
local inflammatory reaction but has an anti-inflammatory effect when
present in circulating blood.

Introduction animal cells as membrane components of
macrophages, lymphocytes and hepatocytes
By virtue of their specific carbohydrate- (1-3), and also as soluble proteins in various
binding properties, lectins have been widelyprgans of many species (4). The functional
used as laboratory tools in biology. Galactoroles of these proteins have been investi-
syl-binding lectins are of particular interest.gated, and many of them seem to participate
These lectins have been identified in manyn important immune and physiopathologi-
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cal events (4-6). Cell-specific carbohydratéMaterial and Methods
recognition has been shown to mediate, at
least in part, the adhesion to vascular end@animals
thelial cells and the migration of leukocytes
to inflamed tissues (6). Recently, a galac- Male Wistar rats weighing 150-180 g and
tose-binding lectin released by activated-8-week old inbred C57-black/6 mice were
macrophages was identified as a specifihoused in temperature-controlled rooms and
neutrophil attractarih vivoandin vitro (7).  received water and foadl libitumuntil use.
Thus, to study the protein-carbohydrate inin all experiments the animals were treated
teraction involved in leukocyte migrationin accordance with published regulations for
during the inflammatory response it wouldanimal experiments.
be useful to identify exogenous lectins that
present characteristics similar to and mimicectin
the effects of endogenous lectins.

SoybeanGlycine maxagglutinin (SBA), Soybean agglutinin was purchased from
a specific N-acetyl-galactosamine/galactoseSigma Chemical Co. (St. Louis, MO) and
binding lectin, is considered to be one of thelissolved in sterile phosphate buffered sa-
major factors responsible for the low nutri-line (PBS) or saline, pH 6.8, just before use.
tional value and deleterious effect of rawAfter dilution, SBA presented an agglutinat-
soybean meal. SBA and other lectins caimg activity of 16 pg/ml for fresh human
bind to and be extensively endocytosed biglood group A erythrocytes and 62.5 pg/ml
epithelial cells of the small intestine, beingfor fresh rat blood erythrocytes after 1-h
toxic for most animals (8). It has been sugincubation at 2% with a 2% cell suspen-
gested that the binding of these toxic lectinsion.
to receptors on the intestinal brush borders
helps to stabilize these proteins against pr®rugs and chemicals
teolytic breakdown, thus facilitating their
endocytosis. As a consequence, damage in All drugs and reagents, unless otherwise
the microvilli of the epithelial cells may stated, were obtained from Sigma. BN52021,
occur, leading to antinutritional and toxicthe PAF antagonist, was kindly provided by
effects (8). On the other hand, several studr. P. Braquet, Institute Beaufour (France).
ies have demonstrated interesting immune-
biochemical applications of SBAN Vitro  In vivo migration of neutrophils and mono-
such as the separation of B and T lymphonuclear cells
cytes (9), increased bone marrow cell prolif-
eration, the stimulation of monocyte/macro-  Peritoneal cavitiesSBA (50-200 pg) di-
phage colony growth (10), and marking theuted in 3 ml sterile PBS was injected intra-
late stages of macrophage differentiation (11peritoneally {p) into rats. At different times,
However, apart from investigations devotedhe cells were harvested by lavage of the
to nutritional aspects, few studies have beegavity with 10 ml PBS supplemented with 5
carried out on thin vivo effects of SBA. In  |U/ml heparin and 0.1% (w/v) BSA. Usually
this report, by focusing on the phenomenor0-80% of the lavage fluid was recovered.
of leukocyte migration, we demonstrate anghnimals injected with PBS alone were used
characterize the inflammatory reaction loas controls. Total and differential cell counts
cally induced by SBA, as well as its anti-were performed as described elsewhere (12).
inflammatory effect after systemic adminis-The results are reported as number of cells
tration. per ml of collected fluid.
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Pleural cavities.SBA (5-50 ug) diluted rophagesA group of rats was injected with
in 100 pl sterile saline was injected intratho10 ml thioglycollate (Tg) broth (3% wi/v).
racically (t) into rats. After 4 h, leukocytes After three days, these animals (Tg group)
were harvested from the pleural cavities byvere injectedp with 100 pg SBA. Neutro-
lavage with 3 ml PBS, as described elsegshil migration was evaluated 4 h later and
where (13). The volume of fluid recoveredcompared with that obtained with non-pre-
from the lavage was measured in order ttreated animals (N group).
evaluate the increase in vascular permeabil- Depletion of the peritoneal cell popula-
ity induced by lectin injection. The exudatetion. Rat peritoneal cavities were washed
volume (pl) is defined as the difference bewith sterile saline as described elsewhere
tween the volume harvested from SBA-{13), causing a significant depletion (90%)
treated and control (saline-injected) animalsof the peritoneal cell population. Control
Leukocyte migration is reported as the num{sham) rats were manipulated in the same
ber of cells per cavity. way but no fluid was injected or withdrawn.

Air pouchesRat skin air pouches were Peritoneally washed rats (W group) or sham-
produced as previously described (13). SBAperated rats (S group) were inject@n) (
(100 pg) diluted in 1 ml sterile PBS waswith 100 ug SBA and neutrophil migration
injected into the 6-day old pouches. After 4vas estimated 4 h later.

h, cells were harvested by lavage of the

cavity with 10 ml PBS, and neutrophil mi- In vitro neutrophil chemotaxis
gration was evaluated. Results are reportadigration assay

as number of cells per cavity.

In order to check a possible contamina- Assays ofin vitro neutrophil migration
tion of SBA with bacterial lipopolysaccha- were performed as described elsewere (7) in
ride (LPS), in some experiments the lectimm 48-well chemotactic microchamber
was pre-incubated for 1 h at€7with poly-  (Neuroprobe, Cabin JohiD). Human neu-
myxin (50 pg/ml) just before injection andtrophils were isolated from heparinized pe-
tested for the ability to induce neutrophilripheral blood of healthy human volunteers
migration. using mono-poly resolving medium (Flow

In some experiments the animals weréab., Rockville, MD). The cells were then
pretreated subcutaneously with the followwashed and suspended in RPMI 1640 medi-
ing drugs 1 h before SBA administration:um containing 0.1% (w/v) BSA (RPMI-BSA)
dexamethasone (0.5 mg/kg), BN52021 (2 provide 1@neutrophils/ml. Purified neu-
mg/kg), nordihydroguaiaretic acid (NDGA, trophils were placed in the upper chamber
100 mg/kg), and indomethacin (5 mg/kg).and the test samples dissolved in RPMI-BSA
For other experiments SBA was dissolved imr medium alone were placed in the lower
a solution of N-acetyl-R-D-galactosaminechamber. The peptide FMLP (0.1 pM) was
(NAG) or mannose (Man) before being in-used as the reference chemoattractant. The
jected into the cavities. Carbohydrates weraumber of cells that migrate through the
used at concentrations 100 times greater oreatire thickness of the 5-um polycarbonate
molar basis than that of the lectin. Animaldilter (Millipore Corp., Bedford, MA) during
treated with the carbohydrates alone wer#-h incubation at 3T in a 5% CQatmos-

used as controls. phere was counted. At least five fields were
counted for each assay and each sample was
Changes in peritoneal cell population assayed in triplicate. The results are reported

as mean + SEM number of neutrophils per
Increase in the number of peritoneal macfield.
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Immunocytochemical identification of Effect of intravenous injection of SBA on
mononuclear cells carrageenan-induced neutrophil migration

Mononuclear cells harvested from Male rats were injectedv through the
mouse peritoneal cavities injected withpenile vein with a sterile SBA solution (50-
100 pg SBA 24 h, 48 h, 72 h, 96 h, 15 day200 pg in saline), 200 ng LPS (frden coli,
and 30 days before were assayed fdi26:B6) or 200 pul sterile saline alone. In
their properties in expressing ThyCD4', some experiments carried out to check a
CD8 and CD11/CD18 surface antigens. Anpossible contamination of SBA with LPS,
tigen expression was determined by an indihe drugs and vehicle were pre-incubated for
rect binding assay using the primaryl h at 37C with polymyxin (50 pg/ml) be-
antibodies (ATCC/USA, diluted 1:2), G-7 fore injection. In other experiments SBA
(anti-Thy), GK-1.5 (anti-CD4), H-35 (anti- was dissolved as described earlier in a solu-
CD8) and 5C6 (anti-CD11b/CD18, Macl).tion of NAG, Man or glucose (Glu) before
A peroxidase-conjugated anti-rat IgG dilutedv administration. Thirty minutes after this
1:100 was used as secondary antibody. Celiatment, the animals received an intraperi-
were then stained with hematoxylin and pertoneal injection of carrageenan (Cg, 500 pg/
oxidase-positive cells were counted (totaB ml). Neutrophil migration into peritoneal
200 cells) under a light microscope. Resultsavities was evaluated 4 h later, as described
are reported as percentage of ThgD4", above.

CD8 and CD11/CD18(Mact).

Statistical analysis

Statistical significance was assessed by
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) 3.5 ANOVA followed by the Bonferroni-test
i and P<0.05 was considered to be statistically

| /}\{_} 3.0 significant.
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SBA-induced neutrophil migration into
different cavities

T
o
Neutrophils (x 108/ml

Figure 1 shows that 4 h aftigrinjection
SBA induced significant neutrophil accu-

& \ﬁ (00 mulation into the peritoneal cavities of rats.
\D ~__

50 100

g - .|: 0.0 This effect was dose—depende_znt (Figure 1A)
: and the number of neutrophils returned to
96

200 O 24 48 72

Dose (ug)

control levels after 48 h (Figure 1B). In
contrast, at this time only a slight increase of
mononuclear cells occurred which was main-

Time (h)

Figure 1 - Neutrophil migration induced by SBA injected into rat peritoneal cavities. Panel A, tained up to 96 h (Figure 1B, filled circles).
Different doses of SBA were injected ip into rats and the neutrophil migration (gray bars) An inten neutrophil mulation _
was evaluated 4 h later. Animals injected with sterile PBS (closed circle) were used as ense neutrop accumuiation oc

controls. Panel B, Time-course of neutrophil (squares) and mononuclear cell (circles) accu-  curred in rat pleural cavities afteadminis-

mulation into rat peritoneal cavities induced by SBA (200 pg; closed symbols). Animals  tration of SBA (Figure 2A)_ A dose_depend_
injected ip with sterile PBS (open symbols) were used as controls. Results are reported as

the mean = SD of at least 6 animals. *P<0.05 compared to the control group (ANOVA ent increase in the pleural exudate volume

followed by the Bonferroni t-test).
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chemotactic effect for neutrophils was also

evident when the lectin (100 pg) was in- 1A «
jected into the dorsal air pouches of rats. The ] *
number of neutrophils in this cavity rose 8 - : - 800
from 1.8 + 0.2 (controls) to 12.1 + 1.5 x510
cells/ml (SBA) 4 h after lectin injection.
SBA-induced neutrophil migration into the
peritoneal (Figure 3A) and pleural cavities
(Figure 3B), as well as into the subcutaneous
air pouches of rats (data not shown) was
significantly inhibited by pretreatment of the T X

animals with dexamethasone. Pretreatment 24 _1 |J_‘ - 200

1000

6- - 600

H %

4] - 400

Neutrophils (x 108/cavity)
Exudate volume (pl)

-

of the animals with a PAF antagonist
(BN52021) or with the cyclo-/lipoxygenase ;
(dual) inhibitor, NDGA, partially inhibited 0 SAL 5pg 10ug 50 ug SAL  5pug  10pg 50 g
the neutrophil migration induced Ipyinjec- SBA SBA

tion of 200 pg SBA (SBA = 2.6 + 0.6;

BN52021=1.51+0.2; NDGA=1.17 + 0.18Figure 2 - Effect of injection of SBA into pleural cavities of rats. Panel A, Neutrophil

. .. migration was evaluated 4 h after itinjection of SBA or sterile saline (SAL). Panel B, Exudate
x10° neutrophlls/ml). In contrast, the SpeCIf'vqume elicited by SBA 4 h after it injection. Animals injected with sterile saline, used as
ic cyclooxygenase inhibitor, indomethacinpomrm, did not present an exudate in their pleural cavities. Results are reported as the

did not modify the effect of the lectin on themean = SD of at least 6 animals. *P<0.05 compared to saline-injected animals (ANOVA
followed by the Bonferroni t-test).

accumulation of neutrophils in the rat perito-
neal cavity (indomethacin = 2.5 + 0.7 X610

neutrophils/ml). Furthermore, NAG but not

Man blocked the neutrophil accumulationin ~ *° A B &
all cavities studied, when simultaneously in- 35 | . * % L 14
jected with SBA (Figure 3). The injection of *

carbohydrate alone gave values similar to 3.0 r12 o
those obtained for controls (PBS). Pre-incu- ; - I %
bation of SBA with polymyxin at doses that =" <
efficiently reduced (75%) LPS-induced neu- 2 2.0 1 g =
trophil migration (300 ngp) did not reduce & z
the chemotactic effect of the lectin (data not § 1.5 1 s -6 %
shown). < 0] T L, 2
Influence of peritoneal cell population on 0.5 -2
SBA-induced neutrophil migration . .

PBS C SBA Man NAG Dex PBS C SBA Man NAG Dex
As described earlier, when rats were pre- + SBA (200 pg) + SBA (50 pg)
treated with Tg a significant increase in the

number of peritoneal macrophages occurre&doure 3 - Inhibitory effect of dexamethasone and carbohydrates on SBA-induced neutrophil

(from 1.8+ 0.1t0 4.0 + 0.8 X i@:ells/ml). migration in rats. Panel A, Neutrophil migration into peritoneal cavities. Panel B, Neutrophil

. .migration into pleural cavities. Animals were pretreated with dexamethasone (Dex, 0.5 mg/
On the other hand, a marked reduction IQg; sc) 1 h before SBA injection (jp: 200 pg/cavity; it: 50 pg/cavity). In other experiments
resident peritoneal cell number (>95%) wasBA was simultaneously injected with N-acetyl-galactosamine (NAG) or mannose (Man).

observed in animals Subjected to peritoneéiiontrol animals were injected with PBS or with carbohydrates (C) alone. Neutrophil migra-

| S .. di h . aEion was evaluated after 4 h. Results are reported as the mean + SD of at least 6 animals.
avage. BA was InJeCte Into the pe”tone P<0.05 compared to PBS-injected animals (ANOVA followed by the Bonferroni t-test).

cavities of saline-washed (W) or Tg-pre-+*P<0.05 compared to animals injected with SBA alone.
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Table 1 - Immunophenotypes of SBA-stimulated mononuclear cells from mouse
peritoneal cavities.

Mononuclear cells were harvested from SBA (100 pg)-stimulated (S) or saline-injected
(C) mouse peritoneal cavities after different times. Antigen expression was deter-
mined by immunocytochemical methods. The results are reported as percentage of
the total number of mononuclear cells. Data represent the mean of 5-6 animals. The
standard deviation for any group was about +3%. *P<0.05 compared to the respective
control group (C) (ANOVA followed by the Bonferroni t-test).

C.F. Benjamin et al.

treated animals and the neutrophil migratioslight increase in the number of mononuclear
was evaluated 4 h later. The neutrophil chezells occurred. A similar effect was also
motactic effect of SBA was not affected byobserved in mice, which were used through-
peritoneal lavage (W group: 3.6 £ 0.4 ¥ 10out the experiments to investigate the pheno-
cells/ml) or by an increase in macrophagéype of the mononuclear cells. Table 1 shows
population (Tg group: 2.4 £ 0.2 x¢ells/ that 48 h after SBA injection the Thiym-
ml) when compared to control animals (Sphocyte populationincreased from 12% (con-
group: 3.2 + 0.5 and N group: 2.5 + 0.2 % 10trols) to 35%. This pattern was maintained
cells/ml). until the 15th day, decreasing to control
levels after 30 days. Most of this lymphocyte
population was CD4ACDS8". Furthermore,
48 h to 96 h after injection of the lectin there
SBA, at concentrations ranging from 0.5was a significant increase in the expression
to 5 uM, showed ann vitro chemotactic of the surface adhesion molecule integrin
activity for human neutrophils similar to thatCD11b/CD18 (Macl) of the macrophage
observed for FMLP (10 nM) used as a referpopulation when compared to cells harvested
ence chemoattractant. The results of a typfrom animals treated with saline.
cal experiment were as follows: medium
(RPMI-BSA) = 19.7 + 3.7 neutrophils/field; Effect of intravenous injection of SBA on
FMLP =65 + 18 neutrophils/field, alB8BA:
0.17uyM=25+1;05uM =65+ 9.3; 1.67
MM =49 + 10 and 5 uM = 39 £ 15 neutro-
phils/field.

In vitro neutrophil migration induced by SBA

neutrophil migration

Figure 4A shows the dose-dependent in-
hibitory effect of SBA (50-200 pgy) on
neutrophil migration induced by an intraper-
itoneal injection of carrageenan (Cg) in rats.
The intravenous administration of SBA (200
Kg) 30 min before the inflammatory stimulus

Forty-eight h after SBA injection (100 inhibited by about 75% the migration of
pg) into the peritoneal cavities of rats, aneutrophils into rat peritoneal cavities that
were challenged with Cg. This effect was
similar to that obtained with LPS (200 g,
used as positive control in a similar protocol.
The analysis of blood cell alterations showed
that 4 h afteivinjection of SBA the number
of circulating neutrophils was highly in-
creased when compared to animals injected
with PBS {v): PBS = 7.4 + 3.5 and SBA =
24.5 + 3.4 x 10 cells/ml. When the lectin
was simultaneously injected with the carbo-

Immunocytochemistry of mononuclear cells
from SBA-stimulated cavities

Group 24 h 48 h 72 h 96 h 15 days 30 days hydrates NAG or Man, the inhibitory effect
of SBA on neutrophil migration was re-
s c s c s c s € s c s versed (Figure 4B). The inhibitory effect
Thy* 12 3* 13 35* 12.6 38* 13 31* 12 35* 11.6 2* was not modified by the co-administration
cDa+ . 31 12 35 . 3g* . 35% of SBA with glucose (Figure 4B) or fucose
CcD8* (data not shown). Incubation with polymyxin
B did not modify to a large extent the ability

Macl* 8 13 8 31* 10 42% 9 40* 9 12 9 9

Braz J Med Biol Res 30(7) 1997
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(from 75% to 68%). However, pre-incuba-stimuli (LPS, cytokines and some plant pro-
tion of LPS with polymyxin beforey admin-  teins) (13,16,17) induced neutrophil migra-
istration significantly decreased from 80%tionin vivoin animals pretreated with gluco-

to 37% the potent inhibitory effect of endo-corticoid (16,17). The chemotactic effect of
toxin on neutrophil migration induced by MNCF is inhibited by D-galactose (7). Our

Cg. data do not indicate whether SBA acts
through the release of MNCF. First, in con-
Discussion trast to MNCF, the effect of SBA is inhibited

by dexamethasone. Second, in contrast to

In the present report we showed thatPS and other stimuli (13,16,17), the neu-
soybean lectin, one of the major factors retrophil migration induced by SBA was not
sponsible for the toxicity of raw soybeanmodified by increasing or decreasing the
meals, induced an acute inflammatory reacsumber of macrophages in peritoneal cavi-
tion when injected into different rat cavities.ties. In vitro experiments showed that SBA
This reaction was characterized by intenseas not able to induce the release of MNCF
neutrophil migration and fluid extravasationfrom rat macrophage monolayers (data not
and was inhibited by pretreatment with glushown). Moreover, the migratory effect of
cocorticoids and, to a lesser extent, by a PASBA on neutrophils was not attributable to
antagonist or by lipoxygenase inhibitors. Thid.PS contamination since polymyxin B did
effect was completely blocked when the lechot change the SBA response. On the other
tin was simultaneously injected with NAG, hand, this lectin was able to induce mast cell
the specific binding sugar for SBA. Man-
nose, a nonspecific binding carbohydrate,

did not alter this effect. These data strongly 14 14
suggest that neutrophil accumulation induced 1A . Bl

by SBA is dependent on its specific carbohy- 2 7 12
drate-binding properties, that probably acti- 1 l w %% I

vate leukotrienes and PAF biosynthesis E 101 7 x% I P £
vivo, which may account for its migratory S o '_8 =)
effect. Interactions between leukocytes and = T =
endothelial cells by homologous carbohy- £ | % l; &
drate recognition domains have been shown £ | = T x I
to mediate the adhesion and probably the 2 4 | T R
migration of leukocytes from blood to tis- . .
sues during inflammation (14). The selectins 2 - -2
are a family of adhesion proteins expressed

on leukocytes and endothelium which are 0 =55 IFs 20 00 900 TN
responsible for the rolling of neutrophils T BALD

along the surface of the venular endothelium

(6)- These prOteinS are natural |igandS foF‘Eigure 4 - Effect of intravenous injection of SBA on neutrophil migration induced by
carbohydrate moieties of glycoproteins tgarrageenan injected into rat peritoneal cavities. Panel A, Carrageenan (Cg, 750 ug/cavity)

. . . . . . ini i in after intravenous injection of SBA (50-200 pg), LPS (200
which they bind via their lectin domain (6,15)."Vas administered ipto rats 30 min a
y ( ! ) ng) or PBS (200 pl). Panel B, SBA (200 ug) was simultaneously injected with N-acetyl-

A macrophage—derlved neUtrOph” Chemo'galactosamine (NAG), mannose (Man) or glucose (Glu) by the intravenous route, 30 min

tactic factor (MNCF) (16), a new cytokine before ip injection of Cg. Neutrophil migration was evaluated after 4 h. Carbohydrates
with lectin-like properties (7)' has been idengiluted in PBS were injected iv and did ngt interfere with the effect of .Cg. R_egults ar‘e
ified dch izad | db reported as the mean + SD of at least 6 animals. *P<0.05 compared to animals injected iv
tified and characterized. MNCF release Yiith PBS (ANOVA followed by the Bonferroni ttest). **P<0.05 compared to animals

macrophages stimulated with differentnjected iv with SBA alone.

Braz J Med Biol Res 30(7) 1997
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degranulatiofn vitro (data not shown). Thus, nal epithelial cells leading to extensive en-
mast cell activation is a possible pathwayocytosis and to systemic absorption of the
that may also contribute to the SBA-inducedectin by the small intestine (8). Therefore,
inflammatory response. However, since thave investigated the possible interference of
inhibition of PAF and leukotriene pathwaysSBA in the systemic circulation with the
did not cause a complete blockade of thacute inflammatory response induced by car-
neutrophil accumulation induced by the lecrageenan. Intravenous injection of SBA
tin, other mechanisms such as the inductiocaused a dose-dependent inhibition of neu-
of cytokine production or even a direct chetrophil migration induced by the irritant
motactic effect of SBA may account forstimulus. This effect was blocked when the
neutrophil migration. In fact, SBA tested atlectin was simultaneously injected with NAG
concentrations from 0.5 to 5.0 pM showedr mannose, but not by other sugars. Since
anin vitro chemotactic activity for human this lectin is a glycoprotein containing man-
neutrophils that was comparable to that olmose in its structure (19), it is possible that
served for 0.1 uM FMLP (data not shown)besides the binding to galactosyl residues,
Afterip administration of SBA to mice, only SBA may also interact with endogenous lec-
a discrete increase (20%) in the number dfns present in various tissues (2) through its
mononuclear cells occurred. However, a critiown carbohydrate moiety. Probably, both
cal change in the phenotype of this populaypes of interactions are important for the
tion was observed. In contrast to the comanti-inflammatory effect of SBA. Itis impor-
trols, SBA-treated animals presented a longant to note that any untoward effect on
lasting increase inthe THZD4"/CD8 lym-  blood cells, such as vivohemagglutination
phocyte population. It has been reported thand neutrophil aggregation or sequestration,
SBA does not have a significant mitogenidid not contribute to the anti-inflammatory
activity in vitro (18). However, our data effect of SBA. Aftelivinjection of the lectin,
suggest that, in the course of the SBA-inthe erythrocyte count did not change and
duced inflammatory response, this lectin magignificant neutrophilia was observed (data
trigger the development of an immune renot shown). In addition, the ability of some
sponse, probably inducing lymphocyte miplant lectins to indude vitro andin vivothe
gration or proliferatiorin vivo and altering release/production of cytokines has been
the balance between lymphocyte and macralescribed (20). Several cytokines, in addi-
phage populations in the cavity. Moreovertion to their pro-inflammatory effects, also
macrophages from SBA-stimulated cavitiegxhibit anti-inflammatory activities (21-23).
presented an increased expression of CD11bhus, the mechanisms underlying the inhib-
CD18 surface integrin, a characteristidgtory effect of SBA on neutrophil migration
that indicates macrophage activation. Actumay be modulateith vivo by cytokines pro-
ally, these cells showed other signs of activaduced by lectin-stimulated cells. On the other
tion such as an increase in the spreadirgand, we cannot rule out a possible direct
index on a glass surface and in the enzymateffect of SBA mediated by a lectin-carbohy-
intracellular pool (N-acetyl galactosidase)drate binding, which could interfere with
and an increased capacity to produce nitrigukocyte rolling or adhesion to the endothe-
oxide in the presence of LPS, when comium. The precise mechanism by which
pared to resident macrophages (BenjamiSBA inhibited neutrophil migration to the
CF and Barja-Fidalgo C, unpublished reinflammatory site is currently under investi-
sults). gation.

One of the most interesting nutritional  In summary, our data indicate that soy-
aspects of SBA is its interaction with intesti-bean lectin is able to induce an inflammatory
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